A novel Cu(II) complex 1 of 2-methoxy-5-sulfamoylbenzoic acid (Hsba) and eight novel mixedligand Cu(II) complexes 2-9 have been prepared using Hsba and 2-aminopyridine derivatives [2,3-diaminopyridine (2,3dap), 2,3-diamino-5-bromopyridine (2,3da5Brp), 2,3-diamino-5-chloropyridine (2,3da5Clp), 2-amino-3-benzyloxypyridine (2a3bxp), 2-amino-3-hydroxypyridine (2a3OHp), 2-amino-3-methylpiridine (2a3mp), 2-amino-3-methyl-6-ethylpiridine (2a3m6Etp) and 2-amino-3-nitro-6-methylpiridine (2a3NO26mp)], respectively. The structures of the amorphous metal complexes have been proposed by evaluating the data obtained from elemental analysis, inductively coupled plasma optical emission spectrometry (ICP-OES), Fourier-transform infrared spectroscopy (FTIR), ultraviolet-visible spectroscopy (UV-Vis), magnetic susceptibility and molar conductivity methods.
INTRODUCTION
Compounds containing sulfamoyl groups constitute an important class of drugs with several types of pharmacological agents exhibiting antiglaucoma, anticonvulsant, antioxidant, anticholinesterase, antiinflammatory, antibacterial, protease inhibitor and antitumor activity, among others [1] [2] [3] [4] [5] [6] [7] [8] . The simple transition metal complex of 2-methoxy-5-sulfamoylbenzoic acid (Hsba) has not been synthesized and there are few reports on the synthesis and structural characterization of mixedligand complexes of sulfamoylbenzoic acid derivatives (furosedime [9] , 4-sulfamoylbenzoic acid [10, 11] , 2,4-dichloro-5-sulfamoylbenzoic acid [4] ) with other ligands (such as mchlorobenzoic acid [9] , nicotinamide [10] , di-2-pyridylamine [11] , 2-aminomethylpyridine [4] ).
2-Aminopyridines serve as useful chelating ligands in a variety of inorganic and organometallic applications [12] and also act as monodentate ligands that coordinate metal ions through the aromatic nitrogen in most cases [12] [13] [14] . In addition, there are several reports on 2-aminopyridine complexes in which the amino group also participates in coordination [4, [15] [16] [17] .
The chemistry of copper(II) carboxylate complexes with N-donor ligands, especially with aminopyridine, has been studied extensively over the past few decades [12] [13] [14] [15] [16] [17] . Two types of ligands, generally carboxylates and bases (e.g. amines), are brought together before coordination to the metal ion in order to prepare mixed-ligand complexes [12] [13] [14] [15] [16] [17] .
In this study, a novel Cu(II) complex 1 of 2-methoxy-5-sulfamoylbenzoic acid (Hsba) and eight novel mixed-ligand Cu(II) complexes 2-9 have been prepared using Hsba and 2-aminopyridine derivatives [2,3-diaminopyridine (2,3dap for 2), 2,3-diamino-5-bromopyridine (2,3da5Brp for 3), 2,3-diamino-5-chloropyridine (2,3da5Clp for 4), 2-amino-3-benzyloxypyridine (2a3bxp for 5), 2-amino-3-hydroxypyridine (2a3OHp for 6), 2-amino-3-methylpiridine (2a3mp for 7), 2-amino-3-methyl-6-ethylpiridine (2a3m6Etp for 8) and 2-amino-3-nitro-6-methylpiridine (2a3NO26mp for 9)], respectively. The structures of amorphous metal complexes have been proposed by evaluating the data obtained from elemental analysis, inductively coupled plasma optical emission spectrometry (ICP-OES), Fourier-transform infrared spectroscopy (FTIR), ultraviolet-visible spectroscopy (UV-Vis), magnetic susceptibility and molar conductivity methods.
EXPERIMENTAL

Materials
All reagents were the highest grade commercially available and used without further purification. Elemental analyses for C, H, N and S were performed on an Elementar Vario III EL (Hanau, Germany) and Cu was detected using a Perkin Elmer Optima 4300 DV ICP-OES spectrometer (Perkin Elmer, Wellesley, MA). FT-IR spectra were recorded in the 4000-400 cm -1 region with a Bruker Optics Vertex 70 FT-IR spectrometer (Ettlingen, Germany) using attenuated total reflection (ATR). UV-Vis spectra were recorded in the 200-900 nm region for aqueous solutions of the compounds (10 -3 M) using a Shimadzu UV-2550 spectrometer (Shimadzu, Kyoto, Japan). Magnetic susceptibility measurements at room temperature were performed on a Sherwood Scientific Magway MSB MK1 (Sherwood Scientific, Cambridge, UK) magnetic balance using the Gouy method with Hg[Co(SCN)4] as calibrant. Molar conductances of the compounds were determined in water/ethanol (1:1) and DMSO (10 -3 M) at room temperature using a WTW Cond 315i/SET conductivity meter (Weilheim, Germany).
Synthesis of metal complexes 1-9
A solution of 1.00 mmol (0.199 g) of Cu(CH3COO)2•H2O in water (10 ml) was added dropwise to a solution of 2.00 mmol (0.462 g) of Hsba for 1 in water/ethanol (1:1, 30 ml) with stirring for five days at room temperature to give a blue amorphous solid for 1 (0.423 g, 65 % yield) (see Fig. 1 ).
A solution of 1.00 mmol (0.199 g) of Cu(CH3COO)2•H2O in water (10 ml) was added dropwise to a mixed-ligand solution of 2.00 mmol (0.462 g) of Hsba and 2.00 mmol of a 2-aminopyridine derivative (0.218 g of 2,3dap for 2; 0.376 g of 2,3da5Brp for 3; 0.287 g of 2,3da5Clp for 4; 0.400 g of 2a3bxp for 5; 0.220 g of 2a3OHp for 6; 0.216 g of 2a3mp for 7; 0.272 g of 2a3m6Etp for 8; 0.306 g of 2a3NO26mp for 9) in water/ethanol (1:1, 30 ml) with stirring for five days at room temperature to give a green amorphous solid (0.494 g/65 % yield for 2; 0.624 g/68 % yield for 3; 0.605 g/73 % yield for 4; 0.669 g/71 % yield for 5; 0.534 g/70 % yield for 6; 0.531 g/70 % yield for 7; 0.603 g/74 % yield for 8; 0.646 g/79 % yield for 9) (see Fig. 1 
RESULTS AND DISCUSSION
The infrared spectral data of free ligands (Table S1 ) and compounds 1-9 (Table S2 and 606-559 cm -1 are from the M-N (for 2-9) and M-O (for 1-9) vibrations, respectively.
The electronic spectra of compounds 1-9 (Figs S10-S18) and the free ligands, Hsba, 2,3dap, 2,3da5Brp, 2,3da5Clp, 2a3bxp, 2a3OHp, 2a3mp, 2a3m6Etp and 2a3NO26mp were recorded in DMSO solution at 1•10 -3 M concentration and room temperature (Table S3) (1) (2) (3) (4) (5) (6) (7) (8) (9) are non-ionic [19] .
The very powerful single-crystal X-ray diffraction method cannot be applied to identify the structures of complexes 1-9 due to their powdery form. Formulae for the complexes were proposed using elemental analysis and ICP-OES, with the aid of spectral (FTIR, UV-Vis), magnetic susceptibility and molar conductivity methods (see Fig. 1 ). 
CONCLUSIONS
In this present work, a novel Cu(II) complex 1 of Hsba and eight novel mixed-ligand Cu(II) complexes 2-9 have been prepared from Hsba and 2-aminopyridine derivatives, respectively. The formulae for complexes 1-9 have been proposed using the results from elemental analysis, spectral, magnetic measurement and molar conductivity methods.
